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(54) ELECTRIC MOTOR TO DRIVE VEHICLE 

(57)Abstract: 

PURPOSE: To provide an electric motor, for vehicle-driving, whose 
constitution including a driving system and a cooling system is made small 
and lightweight. 

CONSTITUTION: An inverter mounting chamber 9, an inverter cooling 
chamber 8, and induction motor 15 and a motor-driven pump for refrigerant 
are incorporated integrally. A refrigerant passing the inverter cooling 
chamber 8 absorbs heat transferred from an inverter 1 1 to a radiation fin 
13 through a heat- dissipating metal plate 10. A refrigerant which passes 
through a spiral refrigerant route 1 7 dissipates heat to the atmosphere 
from a heat exchange face on the outer circumference of a casing 2 and 
from a heat radiation fin 21 on a heat exchange face 22 at the lower part 
so as to lower a temperature, it cools the induction motor 15, and it flows 
into the inverter cooling chamber 8. At the same time, heat generated by 
the induction motor 15 by an electrified drive operation is discharged to 
the atmosphere from the outer circumferential face of the casing 2. A 
strong wind due to the running operation of a vehicle hits the lower part of 
the casing 2, a heat dissipating operation from the radiation fin 21 on the 
heat exchange face 22 is promoted, and the heat exchange efficiency of an 
electric motor is increased. 




LEGAL STATUS 

[Date of request for examination] 27.07.2000 

[Date of sending the examiner s decision of rejection] 22.04.2003 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.jpo.go.jp/PA U^^^ 



7/6/2004 



msmmff up) 02) & ^ ^ §^ & $g (a) ~ioimw«h&mm* 

#H§¥7- 288949 

(43)&0BB ¥£7^(1995)10331 B 

(sointcr irrtfias^ fi mm^m 

H0 2K 9/02 B 



(21)fflW#^ 


»IB¥6- 101944 


(71)fflHA 


000004260 








B*mga*s;&*fc 


(22)Hi«B 


¥/S6^(1994)4M13B 




Sfliftj^fflSfiiirr 1TB l#S& 






<72)£9» 










«*««SiinB»«riTBl*» H*« 











(54) HN*Q«IU *I«ifflSli 

(57) mm 



mmmit Ltzmmmmmmmm zmm- 

K&^&tfo ^>^-*#^8£iIii1-5ft$if*, $ 

iasirW, 5£#*pl-c, 

TSB^TSrfcKif?, &£&ffi2 2©#cf?!^>"2 
1 ^^^^{gii^tLllft^ift^^igi^s, 




-1- 




9 b. y;<—?frt>&&£]rLZ£ffimtnz£y)®u 

wm%w,wm<, 

WWK £ ^m&^SflEft^aSK ft* £ * 

« £ £ Ufc r. £ *ttft £ i-5 If 1 E^co 

IM**3] *Wfc*«3*i;fc*IMc*JV^ T#£ 

[*«©#»«»«] 
[00 0 1] 

[0 0 0 21 

«S#©/jx$M£i:{fc;©W*tt, #W¥5 - 2 1 9 6 0 7 

#&*Atf9SH¥ 5-2 5 9 8 8 ^^WjCi 0 ft **b 
Ti/^c L*>Lft*s&» IKlb^trroKlli^Sr^ail-S 

$*vci^ftt\, 

[0 0 0 3] 

9 b *»i|J1-a#&tt. JftSHSBc fc»«E©«HSrflcBr 
SflkSt&Sg d £ omicftjNMIRaK e S b b t> 

», ^^x^©*Wfc#rS£3^#**<ft6 

»mgSrt±iaf«ft*P*^;-e^iPt £5 ttsi:« mid 

*fttt %b4 >*-9 b U 3&&*BMiM> 

ufcajui^aibBawitaft-rs r t 

£g#)£-fSo 
[0 0 0 4] 



<D^n^wz^M.<D^m(o^mmmmmt)m\t. mm 
a»fe«j&$*v*SE«E«*Kii9ia<E'ri«b«t, tint 
£t>ic, miB^i!»<Dfttt«r«as« 

[0 0 0 5] ±E@WSrjt^1-5fc*<DfS*«2(ci5« 

IMK £ :M&&im«ftlMaSfti Mart- 5 ftiK £ ** 
£c0&£&®£ Ufc^££#MS£-tS. 
[0 0 0 6] ±E@W5r»^1-5^*<DlS*«3(C|S« 

[0 0 0 7] 

lftUBfttMMi©a**] »^ifciB«0>**H0><:W 
UMiaiMftK:J;*Li& f y^<- * £ b 4 

9 *im-i-t>timmm £ wsn^ta 
UMasKtrMH-*. aot, 4>s<-9 £ £t(-« 

■eta, ±E-{Wtfcj:»)»«c«aaKfe, *pf 

©WPH^SiliSrati-tS^ratto^ 7*K:J: *>*Jfc-t5 

a 0 

[0008] f»*9 2 fc|B«©*ISW©*piR»ffi«lb 

£ftor, 0MtlHi2:*ft%tnftlKfllffiR«rini-rs 
ft££;Ma£©H-ef&£££ftS. lot, fR^ffi^ 

[0 009] 3 li|S«©*36W©*i^Ptbffi«lll 

JtHfcffttSitfcl&K&vvc. T^£ft 

SSt m Sr^o £ £ W^#ISr«ii-e# fJX^ 
5 r £ 6»*4S*>*. 

[0 0 10] 



-2- 



Ltz^T U y y 4 K <fc "J^Pp 5 4>BlE?tt 6 
*^tuTV^S„ — *©xyK7U- A 3 £12. IeHE^W 
6 Srifiif 2>}f«?L7 ©*WSfc K— fyVt<V( y*—9 
%iM&8tWJ&ZtiX^Z>. m4y;*-fitiim&8\at 
*'&Jjmc&®m$i%Lm<D !)78a iWli?fiE$*VTV^ 
LT> ^©^:^-*&£P^8CD-{||E(£te, 

wiaiae^w 6 s^r v/<-*&#^9 #b£* 

[ooiil 4y;<-?mm&9KK, ®m>r-xftK 
JMHWT-ftSAI-S 1 1 tic. %9R^JUS 1 0 £H£ 
LT, l l fcWjfcb-CfcSfcWH©^** 

*/<y* 1 2tfSgBe£*vO^. -TV'-Wl lttEft 
*27*«**aK:a5*1-5. fTC****^** 1 2 
©tt*l£««l0tt\ INE* ^-*JMW[8tr»<-f 

#*©ft*»7^ V 1 3 tfH&Rttte-fril&ate iVCV 
5o H4flttO««7-fyi3ttt, H^lSl-CicSff 
1 3 a Wtfj&SJl. BfrlEWB© U 7* 8 a 

[0012] ^r~-^yV2(D\hm^ti, mmm&*5\z 
*t(RiLT@^i 4*ek**v, mmmtmi stmti 

i2a frjgjft «2a \Cs<J 7 1 6 t«Ei:5 £ <t 
■M-s t^7i 6toni»firo»§^Mi^i'V 
^2ro^WB!6»t»JIHiS*fc»|(EB»i ZMMtefiT 
*L"C\ *©ftffigB8l 7©-ffitt, ftlKRA* 

1 7 aKJ:!3iftf2^V^-*ft3g8©T&K@)£Ufc 

ft$S&BS 1 7 ©toffif± x «i|S^ v*-9*ffl& 8 ftBB 
$*ir^5o If*y7'18t^>'/W^l8i 

* friP£ 8 $ titzRMM<o^ yK7WA3l: 
h 1 9dS@3£$ixT^5„ 

[oo 1 3] sfc, T-*yy>f2<r>'M§ms.. wmm 

m 1 5 ©3^**«fc*W1-<5 hbt>\C, l 7 

X*i-5J»S5«ffi2 0t*oT^5. ZLXt—isy? 

2 ©TfflW-Hfctt, «t»D«l7-fV 2 1 *r-f«*fc» 
rKLT, Hf$^©£t^£&ffi2 2^/$£*vC^ 

[ooi4] ±e«piKfb^«iui i ©fpibs-mw-r 

ft?&7 ^21 SrJ^fig Lfc?&£&Si 2 2 tfT^Kft 
«*«:X«f|*fcae«Lr, fMMttttRl 5©H«^1 



f 1 7 a-«fc*>^R-^«;EEa*l 7 b fcigftS 

[0 0 15] -Y W?-^fta^8^®ii-T5^±, ft 
$&JR«1 0^e>ftfR7w^l Slce^S'TVA-^ l 

i»Wfc*R*iL-ci&si-a. -e-LT, yy/<-?i i 

c05&HR^r®iDl UT«JI^©ft«ES8a 1 7 

m®2 2coftfi7^y2 i*»e>*«csiaftUTjttaesrT 

tfWMIMl 5^ftSPLT, Jys<- fifths KM 

&s 2 o *» ?, t , mmmwuz x z mmmm 1 5 <n?m 

ftf^v 2 1 *>5>©ft«H^<EiS$HB*«l«l^ia5* 
[0 0 1 6] itBLfci^t, 2?&{cJ:9+^»4PStv 

®&<nmt*?mmzvi±x'% z a 

1 0 0 1 7 ] B9 4 tt, ±IH#^<D*Wffilfaffl««)«J 1 

h 1 9 t*$fi2 3 }:OKI:f7rl' 
yj/t^t^^y h 2 4#gafS!£;ft/0'> ; S„ -fV/<- 

^^«^9, -r^/<-^ftaig[8, !!*«»* 1 5^ 

C i^^wft^SKl 7 Ztr-i/y? 2<Dj\.mz.-ft 

[0018] mommm ±m Lit&mmwiRmim 
i<oHm\c®ixMi&'tztiiimi&ft, m5Rvm6\c 

^^7*2 7 a ©^nffflgP5r, ft 2 7b TlSftig 
»gUTftaaH»2 7«rje*Ufct>(D-C*>5 0 06cD«^ 

(reWft/V7"8 7 a ©#W«$PSr, **t3 7 b"!? 
W»aiKUTft«BgJg3 7*^J*Ufe%0-e*>5. * 

[0 0 19] ±IE#HIiW4> <T'fv'y?2i?)» 
»oT»flGEKl7» 2 7Xf±3 7%m&tt5kkt 
(c, ^^^^^2©^ffi^ftj«i:^t^^m-r 
5^^852 0tLfcH> ii®^»©l§l»ic i^iSiS. 
«PC*lt#W» L-C»jKaJ«ai L * < ft 5 <t 5 ftEti/JS 
ftv\ 



-3- 



[02] Lit&mwmmmsmmmm-et, 

So 

[03] IS2{C*J»-t5B&A-Aiil»fffilllt?fc5 0 

[04] *p»AimttM*ttttLfc«ft intone 

[05] H!i<D^Jfe0i|©«iiBilgtbffi«tii^o8lg^a0T- 
[06] ffiKoHJfe^ro<LpiiKi(jffl«|i!i«ioffi^m0-e 
[07] ^*M<om^§»«W«»S¥ffi0t?fc5o 



[*?#©ifcpjn 

1 Mmmmmmmms 

2 >r4*s*9 

8 

11 -fw*-* 
15 ^Hi)«6 

17, 2 7, 3 7 

2 0, 22 m$$m 

2 1 

R tt&35£&tt 



II] 



[02] 




-4- 




-5- 



* NOTICES * ^ 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor for car actuation characterized by forming the refrigerant circulation path of circulating the 
refrigerant of said cooling system, along with the peripheral face of casing of said motor while building into one the 
inverter which changes direct current power into alternating current power, the motor which rotates with the alternating 
current power supplied from this inverter, and the cooling system which cools said inverter in contact with this motor. 
[Claim 2] The motor for car actuation according to claim 1 characterized by making the peripheral face of casing of said 
motor into the heat exchange side of the refrigerant and atmospheric air which circulate through this motor, atmospheric 
air, and said refrigerant circulation path. 

[Claim 3] The motor for car actuation according to claim 1 or 2 characterized by forming a radiation fin in the 
peripheral face of casing of said motor used as a lower part in the position carried in the car. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the motor for car actuation carried in an electric vehicle. 
[0002] 

[Description of the Prior Art] The attempt of the formation of small lightweight of the motor which constitutes the drive 
system of an electric vehicle, a device, etc. is made by JP,5-219607,A, JP,5-25988,U, etc. However, the attempt of the 
synthetic formation including the cooling system which cools a drive system and this drive system of small lightweight 
is not made. 
[0003] 

[Problem(s) to be Solved by the Invention] In order that the cooling system of the drive system of an electric vehicle 
may raise the amenity of a car, the liquid cooling method which does not need a large heat sinking plane product is 
being adopted. However, as shown in drawing 7 , when cooling the inverter b which changes the direct current power of 
Battery a into alternating current power with the liquid cooling method using a refrigerant, while constituting the 
refrigerant circulation path e between the heat exchangers d which emit the heat of a cooling system c and a refrigerant, 
electric rotary pump [ for refrigerant circulation ] f etc. is made indispensable. For this reason, the cure which intercepts 
heat conduction to a living quarter is needed the occupancy volume to the car of a cooling system not only becomes 
large, but, and a miniaturization is not easy. Furthermore, when it is going to cool the motor g for car actuation by the 
above-mentioned liquid cooling method, electric rotary pump f and a heat exchanger d are enlarged, the motor g for car 
actuation and Inverter b are unified, and even if it packs power transmission devices, such as Reducer h and a 
differential gear i, into a compact and arranges them further, the miniaturization of the whole drive system including 
said cooling system has troubles, such as becoming much more difficult. It was made in order that this invention might 
solve the above-mentioned trouble, and it aims at offering the motor for actuation of the electric vehicle which formed 
into small lightweight the whole configuration including the cooling system which cools a drive system and this. 
[0004] 

[Means for Solving the Problem] The motor for car actuation of this invention according to claim 1 for attaining the 
above-mentioned object is characterized by forming the refrigerant circulation path of circulating the refrigerant of said 
cooling system, along with the peripheral face of casing of said motor while it builds into one the inverter which 
changes direct current power into alternating current power, the motor which rotates with the alternating current power 
supplied from this inverter, and the cooling system which cools said inverter in contact with this motor. 
[0005] The motor for car actuation of this invention according to claim 2 for attaining the above-mentioned object is 
characterized by making the peripheral face of casing of said motor into the heat exchange side of the refrigerant and 
atmospheric air which circulate through this motor, atmospheric air, and said refrigerant circulation path in the 
configuration of the claim 1 above-mentioned publication. 

[0006] The motor for car actuation of this invention according to claim 3 for attaining the above-mentioned object is 
characterized by forming a radiation fin in the peripheral face of casing of said motor used as a lower part in the position 
carried in the car in above-mentioned claim 1 or a configuration according to claim 2. 
[0007] 

[Function and Effect(s) of the Invention] According to the motor for car actuation of this invention according to claim 1, 
an inverter, a motor, and the cooling system that cools an inverter are built into one, and the refrigerant of said cooling 
system circulates through the refrigerant circulation path formed along with the peripheral face of said motor. Therefore, 
a motor is cooled with an inverter. Moreover, a refrigerant circulation path can be shortened by up Norikazu object- 
ization, the configuration of the whole drive system including a cooling system is miniaturized, and it can contribute to 
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amplification of the vehicle room partSMof a car. Moreover, there is effectivenes^^also being able to perform 
maintenances, such as maintenance ins^xtion, efficiently, without not forming witHR flexible pipe which absorbs the 
impact of a car, and an oscillation for a refrigerant circulation path by up Norikazu object-ization, and becoming cost 
high. 

[0008] According to the motor for car actuation of this invention according to claim 2 The peripheral face of casing of a 
motor turns into a heat exchange side, and heat exchange is carried out between the refrigerants and atmospheric air 
which circulate through this motor, atmospheric air, and a refrigerant circulation path. Therefore, there is effectiveness 
which the heat release from a heat exchange side increases, and can raise heat exchange effectiveness. 
[0009] According to the motor for car actuation of this invention according to claim 3, in the position carried in the car, 
heat is radiated from the radiation fin formed in the heat exchange side of the peripheral face of casing of said motor 
used as a lower part. Therefore, there is effectiveness which can draw the strong wind accompanying transit of a car, can 
promote the heat exchange of a refrigerant and atmospheric air, and can raise heat exchange effectiveness further. 
[0010] 

[Example] The example of this invention is explained with reference to a drawing. Drawing 1 is the perspective view of 
the outline of the motor 1 for car actuation concerning this invention. Drawing 2 is this drawing of longitudinal section, 
and has omitted the part. The end frame 3 is attached in the both sides of the cylinder-like casing 2, respectively. The 
rotor axis 6 of a rotator 5 is supported by the bearing 4 attached in the core of the end frame 3. The doughnut-like 
inverter cooling room 8 is formed in the periphery of the insertion hole 7 which inserts a rotor axis 6 in one end frame 3. 
Rib 8a for several place reinforcement is radially formed in this inverter cooling room 8. and the inverter wearing room 
9 which inserts said rotor axis 6 in a core fixes to one side face of the inverter cooling room 8 ~ having -- the inverter 
cooling room 8 — liquid — it is closing densely. 

[001 1] While enclosing a semiconductor device in a resin case, the heat dissipation metal plate 10 is fixed and two or 
more semiconductor device packs 12 which come to constitute an inverter 1 1 are arranged at the inverter wearing room 
9. An inverter 1 1 changes direct current power into alternating current power. The heat dissipation metal plate 10 of said 
semiconductor device pack 12 is contacted by wall 9a of the inverter wearing room 9 which takes up said inverter 
cooling room 8. And from wall 9a, the radiation fin 13 of a large number which project in said inverter cooling room 8 
is really formed in the shape of a concentric circle. Several place discontinuity 13a is formed in the concentric circle- 
like radiation fin 13 by the circumferencial direction, and rib 8a for said reinforcement supports it. 
[0012] Said rotator 5 is countered, a stator 14 is arranged in the inner circumference of casing 2, and the induction motor 
15 is constituted. Moreover, while forming spiral slot 2a and winding a pipe 16 around this slot 2a, the refrigerant path 
17 for which the abbreviation one half of the circular cross section of the pipe 16 was exposed from the peripheral face 
of this casing 2 is formed in the periphery of casing 2. And the end of the refrigerant path 17 is connected with the 
electric rotary pump 18 for refrigerant feeding fixed to the lower part of said inverter cooling room 8 by refrigerant 
inhalant canal 17a. Moreover, the other end of the refrigerant path 17 is connected with said inverter cooling room 8. 
The electric rotary pump 18 and the inverter cooling room 8 are connected by refrigerant conveying pipe 17b. The 
slowdown unit 19 which established the reduction gear device (not shown) connected with the rotor axis 6 supported by 
this end frame 3 is being fixed to the end frame 3 of the opposite hand in which the inverter cooling room 8 was formed. 

[0013] Moreover, the peripheral face of casing 2 is the heat exchange side 20 as for which the atmospheric air which 
touches the peripheral face of the refrigerant which passes along the refrigerant path 17, and casing 2 carries out heat 
exchange while emitting generation of heat of an induction motor 15 to atmospheric air. And many radiation fins 21 are 
formed in the lower periphery of casing 2 in the shape of one, and the much more efficient heat exchange side 22 is 
formed in it. 

[0014] Actuation of the above-mentioned motor 1 for car actuation is explained. The motor 1 for car actuation is carried 
in a car with the position in which the heat exchange side 22 in which the radiation fin 21 was formed becomes caudad, 
as shown in draw ing 1 and dr awin g 2 . If direct current power is changed into alternating current power with an inverter 
1 1 and it is impressed by the stator 14 of an induction motor 15, a rotator 5 will rotate, and the refrigerant with which it 
filled up when the electric rotary pump 18 for refrigerant feeding drove - inverter cooling room 8-> - it circulates 
through the refrigerant circulation path R connected with spiral refrigerant path 17 -> refrigerant inhalant canal 17a-> 
electric rotary pump 18 -> refrigerant conveying pipe 17b, and returns to the inverter cooling room 8. 
[0015] The refrigerant which passes through the inverter cooling room 8 absorbs generation of heat of the inverter 1 1 
transmitted from the heat dissipation metal plate 10 to a radiation fin 13, and cools. And the refrigerant which absorbs 
generation of heat of an inverter 1 1 and circulates the spiral refrigerant path 17 radiates heat to atmospheric air from the 
radiation fin 21 of the heat exchange side 20 of the periphery of casing 2, and the lower heat exchange side 22, cools the 
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lowering induction motor 15 and flow^^perature into the inverter cooling room rife this time, generation of heat of 
the induction motor 15 by energization rotuation is simultaneously emitted to atmo^Kric air also from the heat 
exchange side 20 of the peripheral face of casing 2. By applying the strong wind accompanying transit of a car to the 
lower part of casing 2, the heat dissipation from the radiation fin 21 of the heat exchange side 22 is promoted, and heat 
exchange effectiveness increases. 

[0016] As described above, an inverter 1 1 is cooled first, and the refrigerant enough cooled by air cooling continues, 
cools [ it flows into the inverter cooling room 8, and ] an induction motor 15, and can prevent change and the thermal 
runaway of a property according to the temperature up of the semiconductor device which constitutes an inverter 1 1 . 
[0017] Drawing 4 is the outline top view of the electric vehicle carrying the motor 1 for car actuation of the above- 
mentioned configuration. The differential-gear unit 24 is arranged between the slowdown unit 19 of the motor 1 for car 
actuation, and the axle 23. While being able to carry out [ small lightweight ]-izing to a compact appearance 
configuration collectively by having built the inverter wearing room 9, the inverter cooling room 8, the induction motor 
15, and the electric rotary pump 18 for refrigerant feeding into one, and having formed the still more nearly spiral 
refrigerant path 17 in the periphery of casing 2 in the shape of one, there is also little volume required for loading, it 
ends, and the vehicle room and loading partition of an electric vehicle can be expanded. 

[001 8] (Other examples) The refrigerant path formed along with the periphery of the above-mentioned motor 1 for car 
actuation can also be formed in a configuration as shown in drawing 5 and drawing 6 . In the case of drawing. 5 , 
sequential connection of each parallel both ends of pipe 27a is carried out by bow tubing 27b by the shaft orientations 
formed along with the peripheral face of casing 2, and it forms the refrigerant path 27. In the case of dr awin g 6 , 
sequential connection of each parallel both ends of pipe 37a is carried out by bow tubing 37b by the circumferencial 
direction formed with the curvature which meets the peripheral face of casing 2, and it forms the refrigerant path 37. 
Moreover, a refrigerant path can also be formed in the septum of the shape of a cylinder of casing 2. 
[0019] Since a refrigerant and atmospheric air made the peripheral face of this casing 2 the heat exchange side 20 which 
carries out heat exchange while forming the refrigerant paths 17 and 27 or 37 along with the peripheral face of casing 2, 
each above-mentioned example does not have a possibility that a refrigerant may be frozen by generation of heat of 
energization actuation at the time of low temperature, and a refrigerant may stop circulating. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 
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